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The demanding of the product with high variety is increasing with the need of lower cost, short 
lead time, and good quality has led to the implementation of lean manufacturing which also to 
eliminate waste in a company. Lean training is needed to implement lean production in a 
company. This study attempts to explore how a manufacturing company carry out lean training, 
identify the types of lean training applies in training worker, and identify the constraints face by 
company during lean training. This study is focus on manufacturing company that has lean 
department in Malaysia. The data was collected via qualitative method which is an in-depth 
interview and analyzed by manual method. The results shows that lean training should involve 
both off-the-job training and on-the-job training. The limitation of the study is lack of literature 
related with lean training in manufacturing company. Future research might expand their research 
to other industry such as lean training in service industry.  
   





Lean manufacturing concept was introduced by Jim Womack et al. (1990) in their book named 
The Machine That Changed the World. In the book, it discuss about the Toyota Production 
System (TPS) that developed by Eiji Toyoda and Taiichi Ohno at the Toyota Manufacturing 
Company in Japan after Second World War (Monden, 1998). The impact of Second World War 
has caused most of the company in Japan faced challenge in managing their production facilities 
with limited resources available such as workforce, materials, and financial during that time 
(Gosh, 2012). Regarding to the challenge, the Toyota manager was establish a range of TPS 
elements to produce output with limited amount of resources included labor, material, space, and 
machinery involve in the production process, at the same time reduce or eliminate unnecessary 
waste. 
 
Lean training is a must in order to implement lean in a company (Wan & Chen, 2009). Lean team 
is consisted of people from different department with sufficient skills and knowledge about lean 
to lead people to implement lean in production process (Karim & Arif-Uz-Zaman, 2013). Lean 
training is not as easy as list out all the lean tools and learning how to use it, but it is a multi-
dimensional activity based on reasons why specific lean tool is used and explore the ways to use 
it correctly and effectively.  
Some tools may learn in a classroom and some of the tool need to carry out training which means 
learning by doing it. Traditional way of training like attend class, do homework, and exam are not 
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appropriate way to do training. On-the-Job Training (OJT) is suitable to train subordinate as it 
involve carry out specific work, guideline to use tools and equipment, safety rules, quality 
procedures, reporting problem, and so on.  
 
 
STATEMENT OF THE PROBLEM 
 
Nowadays, lean production is the most popular system used by companies and has brought 
significant benefit to the manufacturing companies (Simons & Zokaei, 2005). Basically, lean 
production is about eliminate waste in a company as waste creates no value towards company but 
increase the cost. Among seven types of waste, the main cause of waste is overproduction in 
production line. Overproduction occur when product is produce in excess quantity or produce 
faster than the amount required in the next process. Overproduction lead to excess inventory that 
need to keep in store and it is costly.  
Training is one of the way to create multi-skilled and multifunctioning worker so that worker has 
the ability to ensure smooth flow of operational process and continuously improve the processes 
(Dibia et al., 2014). Traditional way of training is not appropriate because it is vary from the real 
working environment. Training is very important in developing well-trained worker that can 
improve the productivity if compare with lack of training that may lead to lack of skill to apply 
knowledge, lack of job satisfaction, and lower productivity.   
A company may face problem in lean training such as resistance from top management, top 
management lack of leadership spirit, lack of support from top management, lack of 
communication between management and subordinate, lack of employee empowerment, worker 
resistance, lack of professional trainer, lack of formal training for both manager and workers, lack 





According to Shahram Taj (2008), lean is manufacturing of goods without create any waste. Lean 
manufacturing also known as lean production at which lean is the use of required material or 
input with minimum amount in various activities in a company and at the same time identify and 
eliminate non-value added activities or waste. Lean manufacturing is the manufacturing of 
products or goods by using less human effort, less investment in term of tools, less space occupy, 
less time to develop a new product, and less waste (Wang, 2011).  
 
Nowadays, the market at this 21st century is very competitive as the demand of the product with 
high variety is increasing with the need of lower cost, short lead time, and good quality to satisfy 
customer. Lean manufacturing not only applicable in automotive sector, but also available to 
apply in others manufacturing industries. World class companies such as Boeing, General Motors, 
and Ford are the companies that apply lean manufacturing in their production system (Aulakh & 
Gill, 2008). The function of lean manufacturing is to identify the best production practice and 
apply it in the production process in order to eliminate waste and any variation that occur during 
the process.  
Waste is called muda in Japanese, it can be defined as any process that takes time and additional 
resources in production process but do not contribute any value towards product and services that 
delivered to customer or client. Lean manufacturing is focus in reducing seven types of waste 
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during production such as overproduction, excess inventory, unnecessary motion, transportation, 
defects, waiting, and over processing (Taj, 2008). While another researcher who was Liker has 
introduce another type of waste known as underutilization of worker’s creativity which is results 
from not accept and listen to the  idea of employee. This types of waste tend to create waste in 
term of time and skills of employee because they lack of opportunity to learn and speak out their 
opinion (Pacheco et al., 2015). 
 
The aim of lean manufacturing is related with customer satisfaction by producing product and 
services at the lowest cost and deliver at the shortest time to meet customer demand. When the 
manufacturer able to produce product and service at the lowest cost without generating any 
undesired waste and able to fulfill needs of customer, the objective of lean manufacturing is 
achieved. Lean production helps a company to create competitive advantage among the rivals in 
the marketplace by produce higher quality goods at a lower price compare with others (Taj, 2005). 
Lean manufacturing distribute some advantages such as reduce inventory, reduce production time, 
improve quality of output, and increase customer satisfaction (Worley & Doolen, 2006). In order 
to achieve the goal of lean manufacturing, lean tools is applied by many company. There are 
many lean tools that can help a company in implementing lean by eliminate non-value added 
criteria or waste in production area (Wang, 2011). Lean techniques that commonly used by 
company are 5S, Total Productive Maintenance (TPM), Jidoka, Just-In-Time (JIT), Value Stream 
Mapping (VSM), Kaizen, Kanban (Pull System), Poka-Yoke, Plan-Do-Check-Act (PDCA), 
Single Minute Exchange of Die (SMED), and Root Cause Analysis (RCA). 
 
Lean Training 
Lean training is a must in order to implement lean in a company. Lean team is consisted of 
people from different department with sufficient skills and knowledge about lean to lead people 
to implement lean in production process (Karim & Arif-Uz-Zaman, 2013). For instance, in 
Toyota Motor Manufacturing, peoples who are experienced such as managers, engineers, senior 
executives, and etc. become trainers for lean training.  Each lean trainer is assign with responsible 
to teach and train subordinate most of the time to ensure they are on a right pace.  
 
Lean leadership organization should develop and leader need to be trained so that they have 
enough understanding and knowledge about lean in order to teach and mentor the process of 
implementing lean. All lean processes need to be fully understand by people involve and follow a 
right learning model. Top management leadership do play an important role in lean 
transformation by involved themselves directly in lean improvement activities (Sisson & 
Elshennawy, 2015). Besides, sensei who recruited from external source can be used in lean 
training as sensei is people who gain well experienced in mentor or guide people in implementing 
lean. The method that Toyota applied in lean training is sensei will not responsible in solving 
problem that occur, instead, sensei will give the responsibility to trainee by asking them the cause 
of problem and guide them in solving problem exist. 
 
Lean training is not as easy as list out all the lean tools and learning how to use it, but it is a 
multi-dimensional activity based on reasons why specific lean tool is used and explore the ways 
to use it correctly and effectively. Job instruction training is important in provides trainee 
fundamental knowledge of the best practices in work, sequence of work, and standardized work. 
In standardized work, standard can be defined as the best way or method to carry out the work by 
follow the best and safest way of the processes (Simons & Zokaei, 2005). Takt-time is use to 
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standardize the production cycle time. In order to standardize the work, those information should 
be documented in standard production capacity sheet, standard work combination table, and 
standard work chart. Appropriate training is very important if a company insist to implement lean 
as training enable worker to achieve a higher level of competence when perform the job. High 
level of competence helps to motivate the worker to perform the work well because they get 
rewards on putting effort in their job and they feel being respected.  
 
Traditional way of training such as attend class, do homework, and exam is not appropriate 
because it is vary from the real working environment. Traditional way of training enable a person 
to get knowledge of their work while On-the-Job Training (OJT) expose worker to the real 
practical world. On-the-Job Training (OJT) allows trainee to work side-by-side with trainer and 
effectively transfer what they had learn to their work situation. Training is very important in 
developing well-trained worker that can improve the productivity if compare with lack of training 
that may lead to lack of skill to apply knowledge, lack of job satisfaction, and lower productivity 
(Jain, 1999). On-the-Job Training (OJT) is suitable to train subordinate as it involve carry out 
specific work, guideline to use tools and equipment, safety rules, quality procedures, reporting 
problem, and so on. OJT is usually conduct at shop floor so that trainee can try and practice 





Research design and sampling method 
A qualitative data methods is used to collect information of lean training in a manufacturing 
company. A single-case study was applied in this study where a manufacturing company was 
chosen to conduct an in-depth interview. The purpose of the study is exploratory studies where 
the researcher has an idea about the study and seek to understand more by carry out an in-depth 
interview. A clarification investigation is used to gain a clearer understanding of the concepts 
involved in the research. The in-depth interview was focused on manufacturing company that has 
lean department in Penang.  
 
Data collection method 
An in-depth interview was chose as data collection approach. Taking notes and audio recording 
was used during the interview session in order to record all the information. Taking notes is one 
of the way to back-up the information of audio recording in case the audio recording malfunction. 
A MP3 recorder was placed close to the researcher and interviewee so that the quality of audio 
recording is clear.  
 
The procedure of data collection was started by contacting manufacturing company that has lean 
department to get cooperation with the company, explained the purpose of the study with the 
company, and make appointment with the company for the purpose of company visit to get 
related information. Next, a list of interview questions was prepared to be used during interview 
session.  
 
Data analysis method 
Manual methods was used by the researcher after the interview by listen to the audio recorder to 
revise and transcribe the audio record into word for word text. The transcribed text will become 
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the data that going to be analyze. The data was analyzed by the researcher by follow the steps 
such as listening to the audio, write down the transcription of audio, reading transcripts of the 
recorder, reading notes wrote down during interview, and refer to the additional document given 
by the interviewee. Next, coding is labeling relevant pieces like relevant words and sentences that 





The current position of the respondent involved in this project is Lean Manufacturing Manager 
who responsible to oversee lean project in Company XYZ and others XYZ plant in Penang. 
There are a lot of skills or tools that the respondent had experienced in his career such as Value 
Stream Mapping (VSM), Takt Time, Overall Equipment Effectiveness (OEE), 5S, Continuous 
Improvement, Kaizen, Yellow Belt Training, Six Sigma, and Failure Mode Effects Analysis 
(FMEA). The respondent year of employment in Company XYZ was started on May 2007 until 
now, it was approximately 8 years 7 months the respondent work as Lean Manufacturing 
Manager in Company XYZ. 
 
Company Background 
Company XYZ is an Electronic Manufacturing Services Company established in year 1979. 
Company XYZ is a Product Realization Company which integrate product conceptualization, 
design, commercialization, manufacturing, fulfillment and sustaining services to customer. 
Company XYZ is responsible in design and manufacture product that is required by the customer 
which known as engineering solution. Company XYZ provides electronics manufacturing 
services to companies in the aerospace, healthcare, networking & communications, and industrial 
& commercial. The three main service will be aerospace, healthcare, and networking. In 
aerospace service, Company XYZ had involved in realization of Printed Circuit Board (PCB), 
Flight Control Processors, Display Systems, Cabin Electronics, and so on. In term of healthcare, 
Company XYZ manufacture products like heart based service that use to measure patient heart 
and blood pressure, and others. While in networking, Company XYZ manufacture Wireless 
broadband equipment, Cable access equipment, Satellite broadband equipment, and so on. 
According to the respondent, Company XYZ supply the product mostly to over sea like Europe 
and US.  
 
Lean Manufacturing in Company XYZ 
The lean department in Company XYZ was established concurrently when this company started 
to implement lean in the past seven or eight years ago. The reasons Company XYZ started to 
implement lean is to improve the manufacturing lead time in production. As what the respondent 
said, manufacturing lead time included from the arrival of raw material to the store until finished 
manufacture the product. It involved how to keep the material or parts, how to manufacture it, 
and so on. This criteria is need to consider in order to reduce the lead time and eliminate waste. 
When the lead time is reduce, waste is reduce as well. Regarding to the question of people 
involved in Lean Department in Company XYZ and their job scope, as what the respondent said, 
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Lean Training in Company XYZ 
Company XYZ provides both off-the-job training and on-the-job training for their employee. The 
training is conducted by Lean Manufacturing Manager to all the engineers, technicians, 
technician engineers, department heads, and director. The location for training is on-site training 
which is in the company. Lean training is carry out once a month at which every training is done 
in one day, from morning to evening. The cost for lean training is low because the training is 
carry out by internal trainer who was the Lean Manufacturing Manager.  
 
The training is conducted via classroom lecture and trainee hands on to live simulation. Trainee 
will learn from the classroom lecture and carry out live simulation by using sample Lego set to 
assemble, at the same time trainee will draw value streaming mapping about the flow to identify 
the inventory, work in progress, and so on. Besides, Frisbee exercise was also carry out during 
lean training. The Frisbee exercise is related with lean as it lead to determine Takt-time, work 
load levelling, crew to Takt, VSM, and identify the seven waste. The purpose of doing live 
simulation is to let the trainer like engineer to involve and  know the effect of wrong assemble 
will lead to waste a lot of time and excess inventory.  
 
Lean Manager is responsible in conducting the yellow belt training which is the orientation of 
basic lean knowledge such as Takt-time, the seven waste in production floor, changeover, Value 
Stream Mapping (VSM), Overall Equipment Effectiveness (OEE), and so on. Besides yellow belt 
training, there is green belt project named DMAIC (Define, Measure, Analyze, Improve, and 
Control) to focus on process improvement. While Black belt is the lean champion driving by 
Quality Assurance (QA).   
 
Benefits and constraints of lean training in Company XYZ 
There are many changes in the worker performance after carry out lean training. According to the 
respondent, some of the employee do not have any lean knowledge before lean training. Yellow 
belt allows the employee to learn the basic or fundamental knowledge of lean in order to create 
understanding on it. In order to assess the worker performance, training department is responsible 
in tracking the percentage of people who involved in training. Next, the performance is assessed 
by the target number of DMAIC project for each site and the number of project and Kaizen had 
done and submitted. 
 
The constraints faced by Company XYZ during lean training is some of the employee do not 
know how to use the lean tools such as standard work, level loading, Takt-time, and so on. 
Besides, there is a constraint in term of time that faced by Company XYZ. The training that 
previously done by Company XYZ is a half day training which is not enough for classroom 
lecture and live simulation, so they had extended the duration of training to one day training. 
Based on the literature review, there are some constraints in term of management in lean training 
for example resistance from senior manager and middle manager due to uncertainty of changes 
and pressure faced by them in learning new skills. According to the respondent, Company XYZ 
do not face such problem during lean training. As what the respondent said, in general, top 
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The previous literature review shows that people who has experienced in lean is the one who 
become the trainer for lean training as he or she has sufficient skills and knowledge about lean to 
lead people. The respondent for the in-depth interview is the Lean Manufacturing Manager who 
has 12 years of experienced in lean with lean skills such as Value Stream Mapping (VSM), Takt-
time, Overall Equipment Effectiveness (OEE), 5S, Continuous Improvement, Kaizen, Yellow 
Belt Training, Six Sigma, and Failure Mode Effects Analysis (FMEA).   
 
The findings of this study shows that Company XYZ implement on-site lean training at which an 
internal trainer who is Lean Manufacturing Manager is responsible in conducting the training 
inside the company. The training is a full day training which conducted once a month. Previous 
literature review has mentioned that top management play an important role in lean 
transformation by involved themselves directly in lean improvement activities. According to the 
respondent of in-depth interview, people such as engineers, technicians, technician engineers, 
department heads, and director are involved in lean training.  
 
Company XYZ applied both off-the-job training and on-the-job training to train workers where 
classroom lecture and trainee hands on to live simulation by using sample Lego set or Frisbee 
exercise during training. Lean Manufacturing Manager will conduct the yellow belt training 
which is the orientation of basic lean knowledge such as Takt-time, the seven waste in production 
floor, changeover, Value Stream Mapping (VSM), Overall Equipment Effectiveness (OEE), and 
so on. During the live simulation, trainee will draw value stream mapping about the flow to 
identify the inventory, work in progress, and so on. The purpose of doing live simulation is to let 
the trainer like engineer to hands on and more understand about lean. Based on the previous 
literature review, traditional ways of training like attend class, do homework, and exam are not 
appropriate way to do training, instead, on-the-job training is need to support what the trainee had 
just learned from classroom lecture.  
 
The previous literature review shows that a company may face constraints in term of 
management in lean training for example resistance from senior manager and middle manager 
due to uncertainty of changes and pressure faced by them in learning new skills. According to the 
respondent, Company XYZ do not face such problem during lean training. As what the 
respondent said, in general, top management need to involve first so that can convince the 
subordinate to involve in the lean training. The constraints that faced by Company XYZ are in 
terms of time and workers.  
 
 
LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEAERCH 
 
The researcher had face several limitations during the study. Firstly, this study was limited by 
lack of lean training literature or journal available. The researcher need to gone through in detail 
towards a lot of lean manufacturing journal in order to get information about lean training. Thus, 
it takes time to look for lean training information and the number of information is less as well. 
Secondly, the initial decision to choose manufacturing company that has lean department is 
located at Alor Setar, Kedah. Many companies in Alor Setar was contacted and the results shows 
that most of the company do not have lean department as it is a small and medium company. This 
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limitation had lead the researcher to focus on large-scale company or multinational company in 
Penang. 
 
As the scope for this study is focus on lean training in manufacturing company, future research 
might expend their research to other industry such as lean training in service industry that apply 
lean concept in services which known as lean service. The reason for the suggestion is to explore 
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